1. Introduction {#sec0005}
===============

Musculoskeletal conditions (injuries and pain disorders) contribute significantly to individual and societal burden both in Australia \[[@ref001]\] and internationally \[[@ref004]\]. Musculoskeletal conditions are the largest contributor to lost work time in the Western Australian workers' compensation system \[[@ref007]\]. Musculoskeletal claims of 60+ lost work days are particularly difficult to manage, and escalating rehabilitation costs associated with these workers appears to have minimal effect on outcomes \[[@ref008]\]. These are trends commonplace throughout Australia \[[@ref009]\] and internationally \[[@ref010]\].

Given this apparent lack of positive effect on worker outcomes despite increasing rehabilitation costs, focus on other aspects of lost time claims management warrants consideration. Insurance workers (who in Australia most frequently pertains to Case Managers and Injury Management Advisors) are key non-clinical stakeholders in lost time claims, as they play an integral role in the management of injured workers \[[@ref011]\]. Insurance workers have input into the facilitation and coordination of injury management and rehabilitation, and therefore can indirectly influence recovery of workers with musculoskeletal conditions. Central to optimal injury management is the early identification of barriers to recovery in injured workers and the subsequent implementation of appropriate strategies to address these barriers \[[@ref013]\]. But recent evidence suggests insurance workers may not hold beliefs aligned with best practice guidelines \[[@ref014]\]. Additionally, there is not always consistency in the way insurance workers address barriers in injured workers' recovery \[[@ref015]\]. Education may be a key strategy in improving insurance workers' ability to recognize and act upon barriers to recovery in injured workers \[[@ref015]\].

Barriers to recovery in injured workers are known to be biopsychosocially orientated \[[@ref017]\]. As such, education to understand and address these barriers to recovery may benefit from being 'biopsychosocial informed'. Such education would need to cover the biomedical and pathological understanding of work injuries, as well as the contribution of psychological factors (affective and cognitive elements) and social factors (which includes work place factors such as support), and how these factors potentially contribute to ongoing work disability. Integration of the biopsychosocial model of pain is thought to be lacking in both education of health care practitioners and clinical practice \[[@ref022]\].

Beliefs of health care practitioners are known to impact decisions related to care, with practitioners exhibiting biopsychosocially orientated beliefs more likely to adhere to best-practice management guidelines \[[@ref024]\]. Biopsychosocially informed education can successfully change the beliefs of health care practitioners \[[@ref025]\] and also the general population \[[@ref029]\], and positively influence practice behaviours \[[@ref028]\]. Biopsychosocially informed education might also be a reasonable strategy for improving the beliefs and practice behaviours of non-clinical stakeholders (insurance workers), though this premise does not appear to have been tested in the literature.

Thus, the purpose of this study was to assess the effect of multidimensional biopsychosocially informed education regarding musculoskeletal conditions for insurance workers. The first aim was to gauge the effect of biopsychosocially informed education on back pain beliefs of insurance workers. The second aim was to determine if this education would influence the claims management behaviours of insurance workers. The third aim was to stratify results by years of experience in the workers compensation environment, education level and if the participants had specific health/medical training. It was envisaged this study would provide preliminary support for the efficacy of biopsychosocially informed education for non-clinical stakeholders (insurance workers) in a compensation setting.

2. Methods {#sec0010}
==========

2.1. Study design {#sec0015}
-----------------

A single-arm intervention study for which ethical approval was provided by Curtin University Human Research Ethics Committee (Approval Number 242/2013).

2.2. Setting and participants {#sec0020}
-----------------------------

The study participants were insurance workers employed by a single insurance company (CGU Insurance Limited) operating as an 'approved' insurer within the Western Australian workers' compensation system \[[@ref031]\]. This system is a statutory, risk based, no fault system with state government oversight (www.workcover.wa.gov.au). Insurance workers in the context of this study consisted of Case Managers and Injury Management Advisors. Case Managers are insurance workers with responsibility for monitoring day-to day management of all aspects of a claim, including return to work, medical management and financial aspects of claims. They can have a highly mixed background in terms of level of education and work experience. Injury Management Advisors are insurance workers with a health care background who provide support to Case Managers, generally on the management of more complex claims where suboptimal return to work progress has occurred. Subjects provided written informed consent to participate in the study.

2.3. Educational sessions and material {#sec0025}
--------------------------------------

Participants (both Case Managers and Injury Management Advisors) attended two, 1.5 hour education sessions held two weeks apart. The education was part of mandatory training for all employees, who subsequently all volunteered to be part of the study. The education program was developed via collaboration between the primary researchers (DB and TM) and injury management representatives of the insurance company (including NP and JW). In line with the purpose of the study, the content of the education material conformed to contemporary knowledge regarding musculoskeletal conditions and identification of barriers to recovery of injured workers with musculoskeletal conditions from an evidence based biopsychosocial perspective ([Table 1](#wor-55-wor2428-t001){ref-type="table"}). Additionally, identification of positive factors within a patient's presentation were emphasized (eg resilience, compliance, motivation). Key themes in the Day 1 material were injury taxonomy, pain taxonomy, specific versus non-specific diagnoses, diagnostic investigations, information related to interpretation of these investigation results, and the roles of different health care practitioners. Themes of the Day 2 education session were multidimensional biopsychosocial risk factors for poor recovery in injured workers, with an introduction to the use of screening tools for risk profiling and use of validated questionnaires for tracking worker progress (long and short form of the Örebro Musculoskeletal Pain Questionnaire \[[@ref032]\], STarT Back Screening Tool \[[@ref033]\]). Day 2 included an interactive session involving identification of risk factors. The primary researchers presented this material (DB, TM). Participants were supplied with a summary document of the concepts covered during the education sessions for future reference (<https://www.painoptions.com.au/resources/useful-resources/>).

2.4. Measures {#sec0030}
-------------

Both Case Managers and Injury Management Advisors completed all measures except for the observational review of claims management practice, which was only completed by Injury Management Advisors. Data from these two groups were combined based on the rationale that stratification by demographic data would account for inherent differences in these two staff roles. Furthermore, there was no basis to expect different baseline beliefs between these two groups. Three types of self-reported measures were obtained, including demographic data, beliefs and attitudes regarding pain and disability, and impact of education on claims management behaviors. Demographic data were obtained prior to the first education session for age, sex, years of experience in the workers' compensation setting, educational level and whether or not the participant had specific health/medical training.

Two questionnaires were used to gauge the effect of the education on insurance workers attitudes and beliefs. The Health Care Providers' Pain and Impairment Relationship Scale (HC-PAIRS) \[[@ref034]\] was used to assess insurance workers beliefs and expectations related to the functional abilities of patients with chronic low back pain \[[@ref034]\]. Participants rated 15-items on the questionnaire using a seven-point Likert scale with prompts ranging from 'completely disagree' to 'completely agree'. Potential scores ranged from 15 to 105, with higher scores indicating a greater belief that pain justifies decreased activity performance \[[@ref035]\]. A difference in scores in the vicinity of half of one standard deviation has been considered clinically meaningful \[[@ref026]\]. The Back Beliefs Questionnaire (BBQ) was used to assess beliefs related to the future course and inevitability of back pain \[[@ref036]\]. Participants rate 14-items on a five-point Likert scale with prompts ranging from 'completely disagree' to 'completely agree'. Ratings from nine questions are reversed and provide a BBQ score that can range from 9 to 45, with lower scores indicating more negative beliefs. A difference in scores of 2 points or more has been considered clinically meaningful \[[@ref037]\].

While the education was not body region specific, these two measures pertaining to back pain beliefs were chosen because of their established use in the literature and the absence of similar non-body region specific alternatives. Both the HC-PAIRS and the BBQ have established reliability and validity \[[@ref036]\] and are sensitive to change following education \[[@ref026]\].

These questionnaires were completed prior to the first education session, immediately following the second education session, and at the three-month follow-up.

Changes in claims management behaviours of insurance workers were assessed at the three-month follow-up via two methods. Firstly, assessment was made via self-reported change in practice of insurance workers using responses to the following questions: "Did the education sessions result in a change in the way you manage claims?" (11 point Likert scale, 0 = No change at all, 10 = Completely changed) and "Did you find the education sessions useful?" (11 point Likert scale, 0 = Not useful at all, 10 = Extremely useful). Secondly, Injury Management Advisors only were asked to comment on changes they had observed in interaction with their co-workers following receiving education. Specifically, the Injury Management Advisors were asked; "Have you noticed any change in practice in the case managers following the education sessions?", "Please comment on positive changes? (if none please state so)" and "Please comment on negative changes? (if none please state so)".

2.5. Analysis {#sec0035}
-------------

Analysis was performed with Stata 13.1 (StataCorp, Texas, USA, Macintosh version). Demographic data were assessed with standard descriptive statistics. Demographics of participants lost to follow-up were compared to those remaining at the three-month follow-up with *t*-tests or cross-tabulation with chi-square analyses as appropriate. For the first aim, the HC-PAIRS and BBQ were compared across the three time points using repeated measure ANOVA. For the second aim, self-reported change in claims management and reported usefulness of the education sessions were reported descriptively. Comments from the Injury Management Advisers were tabulated.

For the third aim, a change in score variable for the HC-PAIRS and BBQ were created by subtracting pre-education scores from the three-month follow-up scores. Simple correlations were performed to assess associations between years of experience as an insurance worker separately with HC-PAIRS, BBQ and self-reported change in claims management. One-way ANOVAs were performed to assess for influence of educational level separately on HC-PAIRS, BBQ and self-reported change in practice. *t*-tests were performed to assess for influence of a history of health/medical training separately on HC-PAIRS, BBQ and self-reported change in claims management.

3. Results {#sec0040}
==========

Forty-four insurance workers (39 case managers and 5 injury management advisors) attended the first education session. Of those, 36 also attended the second education session. Participants who did not attend the second education session were not available due to illness, leave or other work commitments, including management demands of more senior case workers. After the three-month follow-up there were full data-sets for 32 participants. [Table 2](#wor-55-wor2428-t002){ref-type="table"} displays the demographic characteristics of the final cohort, as well as demographics for the 12 participants lost to follow-up. Those lost to follow-up tended to be older, had more experience and did not have a medical health/training background ([Table 2](#wor-55-wor2428-t002){ref-type="table"}).

In relation to the first aim, significant improvements in the scores for the HC-PAIRS and BBQ questionnaires were found post-education (*p* \< 0.05) ([Table 3](#wor-55-wor2428-t003){ref-type="table"}). Specifically, scores on the HC-PAIRS decreased by 5.1 points and scores on the BBQ increased by 1.7 points. These significant changes were maintained at three-month follow-up (HC-PAIRS mean difference 4.2, BBQ mean difference 2.0) ([Table 3](#wor-55-wor2428-t003){ref-type="table"}). Not only were these changes statistically significant, but the magnitude of change in both measures were consistent with clinically significant changes based on previous guidelines reported above \[[@ref026]\].

In relation to the second aim, [Fig. 1](#wor-55-wor2428-g001){ref-type="fig"} shows a normal distribution in terms of self-perceived change in claims management behaviours at the three-month follow-up (mean rating of 4.8, standard deviation 2.4), with more than 50% of participants reporting a change of 5 or more points out of 10 on a numeric rating scale. Over 80% of participants found the education sessions useful (mean rating of 7.3, standard deviation 2.1) scoring 5 or more out of 10 ([Fig. 1](#wor-55-wor2428-g001){ref-type="fig"}). All five Injury Management Advisors working for the insurer independently reported observed positive changes in the behaviors of their case manager co-workers ([Table 4](#wor-55-wor2428-t004){ref-type="table"}). Common themes were increased engagement of case managers with Injury Management Advisors and case managers more forthcoming with seeking opinions and guidance on more complicated claims. There were no comments related to negative changes, though one Injury Management Advisor did comment that not all case managers had changed their practice.

Correlation between insurance workers years of experience with HC-PAIRS change score was *r* = 0.21 (*p* = 0.24), with BBQ change was *r* = -- 0.20 (*p* = 0.26) and with self reported change in practice was *r* = -- 0.30 (*p* = 0.10). [Table 5](#wor-55-wor2428-t005){ref-type="table"} shows the association of; education level and previous health/medical training on the change in the HC-PAIRS and BBQ at the three-month follow-up, and the self-rated change in claims management. The only significant finding was that individuals with past health/medical training reported a higher level of change in claims management behaviours three months after the education sessions (mean response of 6.2 (standard deviation = 1.8) for those with medical training versus 4.2 (standard deviation = 2.4) for those without (*p* = 0.03)).

4. Discussion {#sec0045}
=============

The results of this study support that brief biopsychosocially informed education can improve insurance workers' back pain beliefs. Further, the education appeared to have a positive effect on the claims management behaviour of the insurance workers. Given that insurance workers are key non-clinical stakeholders in the management of injured workers, education that facilitates claim management that aligns with evidence-based clinical guidelines may be a useful strategy to improve return to outcomes for injured workers.

In line with the first aim of the study, the education program demonstrated a sustained, meaningful positive shift in insurance workers' beliefs related to low back pain. Similar positive changes in back pain beliefs following biopsychosocially informed education have been reported in health care practitioners \[[@ref025]\]. This appears to be the first time this has been demonstrated in a non-clinical population, insurance workers. Given the education was not body region specific, it is likely there was a general shift in beliefs related to all musculoskeletal conditions, although only back pain beliefs were measured.

More positive beliefs have been associated with more positive health care practitioner behaviours including advice given to patients regarding participation in activity and work \[[@ref028]\]. As per the second aim of the study, a positive shift in changes in claims management was reported by at least half the participants. This is consistent with previous research in health care practitioners that has demonstrated not only changes in beliefs, but changes in practice behaviours following biopsychosocially informed education \[[@ref028]\]. This has been identified as an area of need for insurance workers \[[@ref015]\]. For example, where evidence-based guidelines support a specific course of management for a musculoskeletal injury (such as low back pain), if non-clinical stakeholders are also informed regarding these guidelines, then facilitation of appropriate management early in an injured worker's claim is arguably more likely.

In complex claims or claims involving prolonged work absence, insurance workers require knowledge regarding identification and interpretation of barriers to recovery, and skills in planning how to manage these barriers \[[@ref013]\]. This knowledge does not appear to be part of standard education or training programs for insurance workers, despite such knowledge clearly being central to the effective management of complicated claims. Insurance workers clearly found the education designed to increase knowledge in this area to be useful. This finding, coupled with positive changes in beliefs and practice, suggest pursuing educational programs of this nature could bevaluable.

Although the insurance workers are only one aspect of a worker's journey through a compensation claim \[[@ref011]\], insurance workers act as a central person to facilitate communication between all stakeholders involved in the rehabilitation of an injured worker. A goal of the education sessions in this study was to increase biopsychosocial knowledge related to musculoskeletal injury management. Although we hope that this translated into enhanced communication of insurance workers with other stakeholders, change in communication skills/behaviours was not measured. However, self-reported feedback of the Injury Management Advisors may indicate that communication was improved. Additional education specifically targeting communication strategies may be a useful adjunct to the education provided in this study. Furthermore, Injury Management Advisors identified increased proactive behaviours from the Case Managers. This benefit of the education aligns to the identified need for greater proactivity in workers' compensation systems \[[@ref012]\].

In examination of the third aim, factors such as experience, education level and history of health/medical training on the whole did not have a significant effect on the outcome of the education. While the power of the study may limit the interpretation of these findings, it suggests a broad education package such as the one developed for this study can be useful for a spectrum of insurance workers rather than needing to target specific groups of insurance workers, such as those with less experience. While speculative, it would seem logical that early exposure of new insurance workers to the evidence based biopsychosocial principles of managing musculoskeletal conditions would be beneficial. The one exception may be that insurance workers without health/medical training may benefit from slightly different education approach given they had a somewhat lower self-reported level of change in claims management practice compared to their colleagues with health/medical training background. Exploration of optimal educational parameters (eg. number of sessions, lengths of sessions, time between sessions) to facilitate retention may be another area for further investigation \[[@ref045]\].

4.1. Strengths and limitations {#sec0050}
------------------------------

Engaging an insurer and having them allocate time for education in an environment of competing priorities can be a challenge. Collaboration at all stages, from inception through implementation and analysis was important in achieving positive outcomes and maximizing relevance for the insurer \[[@ref011]\]. This strength of this study also allowed for a pragmatic design that facilitated translation of contemporary evidence related to barriers to recovery for injured workers.

The single-arm study design may be considered a limitation in the interpretation of the results. No direct causal relationship between changing insurance worker's beliefs and claims management behaviours can be made from this study. It could be argued that uncontrolled factors such as improving workplace satisfaction by allocating time within work for continuing education, rather than the education itself, may have been behind the positive outcomes. Further, this study only measured perceptions of change in behavior. However, the positive nature of the findings with this intervention support the need and rationale for further investigation using a more robust study design.

While we found a positive finding regarding a shift in claims management behaviour, as this was assessed by self-reported change, the finding does limit extrapolation. For example, we do not know what aspects of claims management changed. Further, on an individual basis, highly functioning insurance workers may not have needed to change their practice following the education. Further research might investigate the nature of practice change in more detail, particularly utilising systematic qualitative procedures.

4.2. Conclusion {#sec0055}
---------------

Insurance workers' beliefs related to back pain can be positively influenced with a brief biopsychosocially informed education program. Insurance workers valued this type of education, and such education may have the potential to facilitate changes in claims management behaviours. These preliminary findings support that further research is required to ascertain if positive changes in insurance workers' beliefs and claims management behaviours result in improved return to work outcomes and decreased claims costs.
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![Insurance workers self-perceived change in claims management behaviour (A) and perception of usefulness of the biopsychosocially informed education sessions (B) at the three-month follow-up time point.](wor-55-wor2428-g001){#wor-55-wor2428-g001}

###### 

Multidimensional biopsychosocial barriers to recovery in injured works covered in the education material

  -------------------------------------------------- ----------------------------------
  PAIN FEATURE RELATED                               PSYCHOLOGICAL FACTORS
     Very High Pain Intensity                        -Cognitive
     Radicular Pain                                    Low Recovery Expectations
     Neuropathic/Neuropathic-Like Pain                 Pain Beliefs
     Widespread Pain                                   Fear Avoidance
     History of Pain                                   Coping
                                                       Passive Approach to Recovery
  OCCUPATIONAL FACTORS                               -Emotional
     Work Demands                                      Depression, Anxiety and Stress
     Work Support                                      Post-Traumatic Stress
     Job Satisfaction                                  Anger
     Compensation                                    
                                                     SOCIAL FACTORS
  PHYSICAL FACTORS                                     Education
     Obesity                                           Income
     Reduced Strength and Fitness (Deconditioning)     Home Support
     Habitual Postures and Movement Patterns         
                                                     LIFESTYLE FACTORS
  OTHER FACTORS                                        Sleep
     Age                                               General Activity Levels
     Gender                                            Smoking
     Poor General Health                             
  -------------------------------------------------- ----------------------------------

###### 

Baseline demographic data for participants with comparisons between the final cohort who provided data pre-education, immediately post-education and at the 3 month follow-up versus those who were lost to follow-up. Figures in table are mean (standard deviation) or number (percentage)

                                                                              Final Cohort    Drop-outs      *p*
  -------------------------------------------------------------------------- -------------- ------------- ---------
  Age                                                                         32.7 (11.8)    41.6 (11.2)    0.03
  Females                                                                       22 (69%)       9 (75%)      0.69
  How many years of experience do you have as an insurance worker?             6.5 (7.9)     16.0 (12.5)   \<0.001
  Highest level of education?                                                                             
    None                                                                         1 (3%)        1 (8%)     
    Secondary School                                                            11 (34%)       4 (33%)      0.77
    Technical College                                                           8 (25%)        4 (33%)    
    University                                                                  12 (38%)       3 (25%)    
  Did you have health/medical training prior to being an insurance worker?                                
    Yes                                                                         9 (28%)        0 (0%)     
    No                                                                          23 (72%)      12 (100%)     0.04
  HC-PAIRS                                                                                                
    Pre-education                                                             55.7 (11.5)    59.0 (13.3)    0.42
  Back Beliefs Questionnaire                                                                              
    Pre-education                                                              33.7 (5.6)    35.0 (4.2)     0.48

###### 

Changes in the Health Care Providers' Pain and Impairment Relationship Scale (HC-PAIRS) and the Back Beliefs Questionnaire (BBQ) following biopsychosocially informed education (*n* = 32). (mean(standard deviation))

                 Pre-           Post-           3 Month         P
  ---------- ------------- ---------------- ---------------- -------
  HC-PAIRS    55.7 (11.5)   50.6 (12.7)^a^   51.5 (14.3)^a^   0.009
  BBQ         33.7 (5.6)    35.4 (4.6)^a^    35.7 (5.7)^a^    0.049

^a^Denotes significant difference from Pre-Education in *post-hoc* comparisons.

###### 

Observations of Injury Management Advisors related to positive behavioural changes in their coworkers

  ------------------------------------------------------------------------------------------------------------------------------------------
  Injury Management Advisor 1
    - increased engagement of junior case managers
    - increased recognition of barriers in cases
    - case managers more forth coming with opinions rather than simply asking for help
  Injury Management Advisor 2
    - increased engagement of case managers
    - increase flagging of complex cases including earlier identification of 'at risk' cases
    - case managers more forth coming with opinions rather than simply asking for help
  Injury Management Advisor 3
    - improved monitoring of case progress
    - case managers previously ingrained in labeling non-progressing injured workers as 'malingerers' more open in interpretation of cases
  Injury Management Advisor 4
    - increased engagement of junior case managers
    - increased willingness of junior case managers to communicate directly with health care practitioners
  Injury Management Advisor 5
    - increased engagement of case managers
  ------------------------------------------------------------------------------------------------------------------------------------------

###### 

The relationship between insurance worker education level and medical training with change in the Health Care Providers' Pain and Impairment Relationship Scale (HC-PAIRS), change in the Back Beliefs Questionnaire (BBQ) and the self-reported change in claims management behaviour. Mean (standard deviation) displayed

  Change in HC-PAIRS                                  
  ------------------------------------ -------------- ------------
  Educational Level                                   
    - Secondary School                  --4.0 (10.7)  
    - Technical College                 --0.9 (8.4)   
    - University                         6.2 (15.7)    *p* = 0.65
  Medical Training                                    
    - Yes                               --1.4 (5.1)   
    - No                                --5.2 (13.8)   *p* = 0.43
  *Change in BBQ*                                     
  Educational Level                                   
    - Secondary School                   2.5 (7.2)    
    - Technical College                  1.9 (3.7)    
    - University                         1.7 (3.7)     *p* = 0.92
  Medical Training                                    
    - Yes                                2.3 (3.2)    
    - No                                 1.8 (5.6)     *p* = 0.80
  *Self Reported Change in Practice*                  
  Educational Level                                   
    - Secondary School                   4.6 (2.1)    
    - Technical College                  3.9 (2.8)    
    - University                         5.4 (2.5)     *p* = 0.39
  Medical Training                                    
    - Yes                                6.2 (1.8)    
    - No                                 4.2 (2.4)     *p* = 0.03
